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Quantitative Remote Sensing Monitoring and Analysis of
Karst Water Resources Based on NDVI

—Taking Guizhou Province as a Case
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Abstract: Karst is a vulnerable eco-environment. Water resources are important part of the fragile eco-envi-
ronment., NDVI is the importance index of the Karst Basin water-holding condition and spatial distribution,
therefore, to monitor the karst water resources is an important behavior of studying the vulnerable eco-envi-
ronment., 20 watersheds were selected as the study areas in Guizhou Province in this paper. According to
Landsat TM spectral characteristics of vegetation, LNDVI and pNDVI were extracted by using remote sens-
ing techniques. The model of karst drainage basin water resources monitoring was established by using math-
ematical analysis. It could be obtained by the analysis that the vegetation coverage was an important indicator
of the karst basin water-holding, the karst basin water resources monitoring by using surface feature appar-
ent reflectance of the normalized difference vegetation index was better results and higher accuracy, and the
remote sensing monitoring model of karst water resources was established.

Key words: karst basin; karst water resources; Landsat TM image; NDVI; monitoring model

b N b A N
D) — ’ °
[1]
o b
:2011-09-27 :2011-11-04
( 20090039,2006307) ; ( ] [2010]2026 ) (KT201010,

KT201105,KT200802)
(1976—), . s s : . E-mail:zhonghuahe@gznu. edu. cn



162 19
. . 4 .
. 10 , 5 ;
. . 0.3 . .
. (VD . .
; 1.3.2
. 20 a . D
’ (NDVD L=Gain + DN+ Bias (D
N Gain Bias s
gy ’ L @ .
[0 | NDVI L
’ ’ O L= AL = 8CAL * (QCAL—QCALy) + L, ()
20 5a : QCAL— DN , QCAL=
: : DN; QCAL,.. — 255;
™ NDVI, QCAL,,— . Landsat—
’ NDVI » 7, (b (3)(QCAL,, =1).
. ) g Lo.—L
o L= 2 e (DN— 1D+ Ly, (3)
1 (2) m,m;
1.1 p:m “
4 T . (TOA) ( )3
) vie ( sr); L——
( D, sD— . 1,
20 . 2005—2010 . ;ESUN——
; , 2 e
. 9 9 .
3, . 0=90"—g. , (5)
1.2 cosf %,
™ 2005—2010 cosf=singsind+ cosgcosh (5)
9 ; T 30— sh
30%., .
1.3 1.3.3 NDVI
1.3.1 . .
(D . . . .
. 90 % .
, Rouse
. [17] 3
FLAASH MORI:RAN , NDVI— % 6
Landsat. SPOT. AVHRR, MERIS, TRS :NIR— sR—
ASTER O . ,—1<NDVI<1,
(2) . NN , ;0
,NIR R ; ,

1:25 , N



3 NDVI 163
1 ( ,D)
1 0.9832 74 0.9945 152 1. 0140 227 1.0128 305 0.9925
15 0.9836 91 0.9993 166 1.0158 242 1.0092 319 0.9892
32 0.9853 106 1.0033 182 1.0167 258 1.0057 335 0. 9860
46 0.9878 121 1.0076 196 1.0165 274 1.0011 349 0.9843
60 0.9909 135 1.0109 213 1.0149 288 0.9972 365 0. 9830
D=1—0.01674 cos(0. 9856 X (JD—4) X x/180) ;]JD (Julian Day) .
2 Landsat—7  Landsat—35 W/(m’® « pm)
1 2 3 4 5 7
Landsat—7 ESUN 1969. 00 1840. 00 1551. 00 1044, 00 225. 70 82.07
Landsat—5 ESUN 1957. 00 1826. 00 1554. 00 1036. 00 215. 00 80. 67
Landsat—7 . 1 — —
’ VE(IW*I,)(IW-*I]) 1
(2) B ’ (4)\ (5)9 ;’UII = :*lel(ﬁ (8)
0.0; N~ ’
1. 2 ; . (6)
po_ S /m F( D (9
=, Lo men—m —
LNDVI, S /(n—m—1) ’
oNDVI, 3, "o ! o
3 NDVI :S —I;(y,'*y) .S —j;(y,*y,ﬂ)
/mm LNDVI pNDVI F (771 sn—m— 1 ) F ’
1 1.9 —0.3457 —0.6187 as F F,.(min—m—1), F
2 89. 8 0.4585  0.5969 ~F (man—m—1).
3 6.2 —0.2846  0.1072
4 87.7 0.4533 0.5881 ’ °
5 9.8 —0.0949  0.2954 2.2
6 79. 8 0.4368 0.5838 , 3, SPSS  Matlab ,
7 13.2 0.1632  0.3733 8) NDVI
8 64.1 0.3467  0.5098 A N
9 20.3 0.1949  0.4045 ’ ; ’
10 18.8 0.279  0.4692 . , 5 . 1, 2
11 93.1 0.5881  0.6019 NDVI )
12 44,7 0.2563  0.4551 4 NDVI
13 49.5 0.3024  0.4721 —
14 33.1 0.2331 0. 4529 WATER INDVI pNDVI
15 21.4 0.2021  0.4114 WATER 1 0.857%* 0.652""
16 54,3 0.3056  0.4918 LNDVI 1 0.866" "
17 31.5 0. 2240 0.4496 oNDVI 1
18 26. 2 0.2217  0.4236 D A ’
19 55.1 0. 3264 0.507
20 19 0.1936 0.4001 ’
. LNDVI ; pNDVI ’ 0. 8575 ’
(0.652); ’
5 NDVI (0. 866) ,
(2) 5 s
2.1 N
Y s , 1—2
X (18], , ’
y=0by b x+b, 2"+ b, 2 +e 7 ’ 0.971;
9[7()9/)19[)2 ab% ;S*N(O,Gz) €D F ’ F
. , 176. 832, 69. 815,
F 5. 29, )



164 19

5
by by b, by R R? F F,
1 —0.426 99. 831 289.028  —262.697 0. 964 0.929 69. 815 5. 29 * %
2 10. 219 —75.983  110. 893 412. 439 0.985 0.971 176. 832 5.29 * %
sk a=0.05 3k K a=0.01 ;s F WF,
(3) (7, 5, 100
N : ” 80
y; =—0.426-+99. 831x+289. 0282* —262. 6972° (10) ;‘-’é 60}
y, =10, 219—75. 983x+110. 8932" +412. 4392° (1D £ 40t
1sal
100 20}
g 0 s 03 0 0.3 0.6
g 60 p NDVI
= 2 NDVI
£ 40 p
o]
20 3
0
-0.4 -0.2 0 0.2 0.4 0.6 5
LNDVI > ’
1 LNDVI :
, ] , , LNDVI, opNDVI, 6 ,
(10),(11) s
b ’ b
; . . , 6, , (10),(11D)
b A ’
, R i N , , (1),
. . DN .’ ’
o s L
] ) ’ p ]
b b ’ b b
o NDVI NDVI,
6
/mm /mm /mm /%
LNDVI  oNDVI
1 2 1 2 1 2
1 0.3712 0. 5299 74.5 63.0200 62.4616 11.4800  12.0384  15.4094 16.1589
2 0.1096 0.3712 13.2 13.6415 18.3892 —0.4415 —5.1892 3.3447 39.3121
3 0.1096 0. 3279 9.8 13.6415 11.7679 —3.8415 —1.9679  39.1990 20.0806
4 0. 3868 0.5414 77.5 66.2289 67.0368 11.2711  10.4632  14.5434 13.5009
5 —0. 2820 0.2954 7.4 0.2975  8.0817 7.1025 —0.6817  95.9797  9.2122
A (oNDVD) .
: oNDVI N .
(D , (3) N
Y b ’ .
R y=10.219—75. 983x+110. 893x* +412. 439°
(2) .

(LNDVD o



3 : NDVI

165

[1] . ,
: ,1998.
[2] . .

[M].

. Vegetation

[J1. ,2004,8(6)

672-676.
[3] ; , .
L1l
,2007,18(11) ;2444-2450.
[4] , . .o —
[Jl. .2009,29(3) ;s
1205-1216.

[5] , , .

[Jl. . 2009,29(5);

1403-1407.

[6] Fabio Masellil, Antonio Di Gregorio, Valerio Capecchil
et al. Enrichment of land-cover polygons with eco-cli-
matic information derived from MODIS NDVI imagery
[J]. Journal of Biogeography,2009,36:639-650.

[7] Karnieli A, Nurit A, Rachel T, et al. Use of NDVI and
land surface temperature for drought assessment[]].
Journal of Climate,2010,23(3):618-633.

[8] Pu Ruiliang, Gong Peng, Tian Yong, et al. Using clas-
sification and NDVT differencing methods for monitoring
sparse vegetation coverage: a case study of saltcedar in
Nevada, USA[]]. International Journal of Remote Sens-
ing,2008,29(14) :3987-4011.

[9] Thenkabail P S. Inter-sensor relationships between IKO-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

NOS and Landsat-7 ETM + NDVI data in three ecore-
gions of Africa [ ]].
Sensing,2004,25(2) :389-408.
, s y . RS
[7l. : ,2004,22
(2):36-39.

International Journal of Remote

GIS RS
(1.

’ s ’

,2004,23(1) :48-55.
Chander G, Markham B L.. Revised Landsat-5 TM ra-
diometric calibration procedures and post-calibration
dynamic ranges[ J]. Geoscience and Remote Sensing,
2003,41(1) :2674-2677.

Markham B L., Barker J L.. Thematic Mapper bandpass
solar exoatmospheric irradianees[ ] ]. International Jour-
nal of Remote Sensing,1987,8(3),513-523.
Roderick M, Smith R, Lodwick G. Calibrating long-
term AVHRR-derived NDVT imagery[ ] ]. Remote Sens-
ing of Environment,1996,58(1) ;1-12.
Huete A. Overview of the radiometric and biophysical
performance of the MODIS vegetation indices[ J]. Re-
mote Sensing of Environment,2002,83(1):195-213.
Liu S H. Physical Foundation of Remote Sensing[ M.
Beijing: Commercial Press,1981:206-234.
Rouse ] W, Haas R H, Schell ] A, et al. Monitoring
vegetation systems in the great plains with ERTS[J].
Third ERTS Symposium, NASA,1973.

, . [M].

,1985.

R O O O O O O O O O O O A O O O O O O I O O O O O N O O O O O O O O O

( 160 )
[3] , .
[Jl. ,2003,23(12) ;
2081-2088.
[4] ) .
[J1. ,2009,22(1) :63-68.
[5] ; , .
(1. ,2010,19(4) ;843-848.
(6] ; , .
L1l , 2008,
31(1):8-12.
[7] , . .

Ll ,
2005,3(1) :72-76.
(8] , . :
LIl : ,
2004,26(1) :1-4.
[9] . .

[10]

[11]

[12]

[13]

[14]

[l .2003,23(7) :1266-1271.
Weider L J. Niche breadth and life history variation in
a hybrid daphnia complex[J]. Ecology.1993,74(3):
935-943.

AR ,1997, 21
(4):304-311.
Silvertown ] W. The distribution of palnts in limestone
pavements: tests of species interaction and niche sepa-
ration against null hypotheses[ J]. Ecology, 1983, 71:
819-820.
L. : ,
1997,22(1) . 73-78.
Walker B. Conserving biological diversity through eco-
system resilience[ J ]. Conservation of Biology,1995,9

(4):747-752.



